Wilson' s disease (WD), also known as hepatolenticular degeneration, is an autosomal recessive genetic disorder of copper metabolism leading to hepatic dysfunction and various neurological or psychiatric symptoms by copper accumulation in tissue. It is due to mutations in the WD gene (ATP7B) which has been mapped to choromosome 13 (13q14.3) and is expressed primarily in the liver, kidney, and placenta. The main targets of copper accumulation are the liver and the brain, so hepatic dysfunction and neuropsychiatric symptoms are the core features that can lead to diagnosis (1) . People with hepatic dysfunction tend to come to diagnosis earlier as children than those with psychiatric and neurological symptoms, who tend to be older. The neuropsychiatric symptoms include parkinsonism, seizure, cognitive dysfunction, depression, anxiety and psychosis (2) . Because the clinical spectrum of symptomatic presentation of WD is very wide, it is important to know the various clinical presentations.
CASE REPORT
A 46-year-old woman visited our clinic because of excessive amount of sleeping which started 2 years ago. Before the onset of symptom, she seldom felt fatigue even after 20 kilometer-walk a day. However, at the onset of an episode, she became very drowsy and progressively spent most of the day and night for sleeping without physically laborious work. She usually slept for more than 16 hours a day and sometimes for 5 days continuously, waking only to go to the bathroom or eating. When she was awake, she appeared absent-minded and exhausted. At first, she was assessed in a psychiatry clinic.
Twenty four-hour polysomnographic monitoring was per- The polysomnographic monitoring revealed increased respiratory disturbance index (RDI) and severe snoring but did not meet the criteria of narcolepsy. PSG, polysomnography; RDI, respiratory disturbance index (apneas plus hypopneas plus respiratory event related arousals per hour of sleep). Althoug hypersomnia of our patient responded to penicillamine, but fatigue with mild sleepiness relapsed in a year that methylphenidate was added. These differences between two cases might be due to the degree of hepatic dysfunction. In case of our patient, it seems that she had worse hepatic function because of delayed diagnosis than previously reported case.
The pathophysiologic mechanism of hypersomnia in WD is unknown. Among chronic liver disease, primary biliary cirrhosis (PBC) leading to chronic liver dysfunction shows excessive daytime sleepiness and profound fatigue (5). It was reported that patient with PBC had lower sleep quality with remarkably increased amount of time spent during the day compared with normal controls (6) . Forton and collegues reported that manganese deposition may occur in the globus pallidus (GP) in PBC and it might be the important mechanism in the genesis of fatigue in patients with PBC. This high signal change within GP in T1-weighed brain MRI image was also observed in our patient so the hypersomnia and fatigue of our patient might be related to hepatic dysfunction she showed significantly elevated liver markers although she complained fatigue. So the hypersomnia which was observed before might be predominantly related to brain dysfunction rather than direct effect of liver dysfunction by WD. It is supported by the fact that her initial liver marker was not remarkable while she was treated for hypersomnia in psychiatric clinic.
The genetic defect of WD is linked to the ATP7B gene on chromosome13 (7). The sensitivity of molecular genetic testing for WD was initially reported as 80% (8), and subsequent studies using more sensitive DNA sequencing methods have raised the sensitivity to greater than 95% (http://www.ncbi.
nlm.nih.gov/books/NBK1512/). But in our patient and previously reported patient of WD with hypersomnia didn't show any mutation.
Because phenotypes of WD are considerably variable, diagnosis in time remains a challenge so at least half of patients with WD are never diagnosed (9) . If timely diagnosis and treatment is absent, hepatic and neurologic dysfunction would progress very rapidly. So, early and accurate diagnosis is critical. In this case report we confirmed hypersomnia and severe fatigue as an initial symptom of WD and we put an emphasis on early diagnosis of WD although it has various spectrum of phenotypes.
